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Collision of transcription and replication is generally avoided in nature with very few exceptions (1; 2). Moreover, in some cases where this is unavoidable, such as in the eukaryotic rDNA loci, a specific mechanism developed to stall the replication fork progressing against transcription just prior to the 3' end of the transcriptional unit (3; 4; 5) . The fact that this feature is conserved from bacteria to vertebrates implies it has an unambiguous evolutionary advantage (6; 7). But the reason for cells to avoid this type of collision is not fully understood. As in prokaryotes DNA polymerase moves along the DNA template at least 10x faster than RNA polymerase, the possibility exists for the replication complex to encounter a transcription complex when both are co-oriented as well as when they progress against each other. Both types of collision were studied using the bacteriophages T4 and Φ29 in vitro systems (8; 9; 10; 11). The results obtained indicate that the replication fork pauses when it meets a head-on RNA polymerase. Experimental evidence that this is true also in vivo was obtained for the transfer RNA (tRNA) genes in Saccharomyces cerevisiae (2) . But the pause caused by the physical contact of an RNA polymerase with the proteins at a replication fork may not be the primary cause for evolution to avoid head-on collision of transcription and replication (1).
The DNA template accumulates (+) ∆Lk ahead of an actively transcribing gene (12). Unwinding of the helix by DNA helicase during replication also leads to positive superhelical turns in the unreplicated template ahead of the fork (13; 14; 15) . Bacterial DNA gyrase introduces (-) ∆Lk in this region but this is not enough to compensate all the (+) ∆Lk that builds up ahead of the fork, at least during replication. Champoux and Bean (16) suggested that the (+) ∆Lk generated ahead of the fork during replication distributes both ahead of and behind the replication fork. To distinguish between ∆Lk in the unreplicated portion and in the replicated one, Peter and co-workers (14) call "supercoils" to the first and "precatenanes" to the latter. It is now accepted that during DNA replication in bacteria, topo IV (removing precatenanes in the replicated region) helps DNA gyrase (introducing negative supercoils in the unreplicated region) to eliminate all the (+) ∆Lk that builds up during replication (13; 14; 15; 17) . The net ∆Lk of a plasmid at any time results from the balance between the activities of these three enzymes.
pBR322 is not a natural E. coli plasmid. Bolívar and co-workers (18) constructed this plasmid as a multipurpose cloning system. It has a unidirectional ColE1 replication origin and codes for two antibiotic resistance genes: ampicillin (Amp R ) and tetracycline (Tet R ). The Amp R gene is co-oriented with the ColE1 origin but the Tet R gene is inversely oriented (Figure 1 
